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EXECUTIVE SUMMARY 
Management and regulation of the United States sea 
magellanicus (Gmelin), fishery has scallop, Placopecten 
relied on the sole use of age-at-entry restrictions. A 
restriction on the number of meats per pound that 
landed has been the dominant form of regulation. 
may be 
Industry 
and research scientists have complained that the meat count 
restriction is inadequate for controlling mortality and 
ensuring the economic viability of the fishery. As a 
consequence, industry and the New England Fishery Manage-
ment Council are evaluating alternative regulations. 
This report provides a limited review of proposed 
regulations and the current Fishery Management Plan. The 
opinions and conclusions presented in this report do not 
represent the opinions of the College of William and Mary, 
Virginia Institute of Marine Science, School of Marine 
Science or any industry association. 
It is concluded that problems with the meat count 
regulation were the result of inadequate biological and 
economic analyses, inadequate consideration of commercial 
practices, and inadequate enforcement. It is suggested 
that the intent of the meat count regulations has been cir-
cumvented by industry via mixing of meats of different 
sizes and soaking product. In addition, mixing different 
size meats and soaking product has detrimentally affected 
the quality of landed product. It is further suggested 
that enforcement has been inadequate and inequitable with 
i 
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respect to geographical areas of the east coast. 
It is concluded that the National Marine Fisheries 
Service and the New England Fishery Management Council, 
although faced with an urgent need to develop new regula-
tions, may be overreacting to the situation by proposing 
the current set of regulations without proper analyses. 
Preliminary analyses indicate that the proposed regulations 
favor vessels that take many, short-trips (8-13 days per 
trip) and are small to medium in size. 
The proposed 9 man crew will limit production but 
will probably occur as a result of actions by the Internal 
Revenue Service. The 30 foot dredge limit will likely 
affect only a small number of scallop dredge vessels. The 
effects of layover day restrictions vary with stock size, 
days at sea, crew size, and vessel size; thus, impacts will 
be inequitable. In addition, layover days create the 
potential for vessels to fish or make trips in unsafe 
weather conditions. The proposed trip limit of 8000 pounds 
per trip will have minimal effect on vessels taking trips 
of 10 days or less but will significantly affect landings 
of those vessels taking longer trips. Moreover, the pro-
posed trip limit ignores the economic needs of the larger 
vessels and may be overly generous to smaller vessels. 
Thus, there is considerable inequity with the proposed uni-
form trip limits. 
Preliminary analysis of 75-90 foot dredge vessels 
indicate that the proposed regulations (1:2 or 1:1 layover, 
9 man crew, and 8000 pound trip limits) will severely 
ii 
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reduce gross stock. Under the proposed regulations, maxi-
mum annual catch occurs for 19 trips per year of 13 days 
per trip. After deducting trip costs, there is $1,100 
available for crew share per year. It is anticipated that 
several medium and large vessels would be forced out of the 
fishery as a result of the proposed regulations. 
Alternatively, regulation via the 1:2 layover and 9 
man crew limits overall production but permits sufficient 
returns to crew provided the ex-vessel price is at least 
$3.50 per pound and trip costs do not rise. Returns to the 
vessel owner would be extremely low unless routine mainte-
nance costs were reduced (e.g., postponing maintenance). 
It is critical that NMFS and NEFMC understand the 
need for proper analyses based on adequate information. The 
current set of proposed regulations almost appears to be an 
attempt to force the industry to support meat count 
restrictions or possibly individual vessel allocations such 
as individual transferrable quotas (ITQ's). In fact, it is 
doubtful that sufficient information is available on crew 
size; yet, this information is necessary for examining crew 
size limits. There is a paucity of economic information; 
thus, prohibiting analyses of the economic impacts of the 
regulations. Supporting analyses are limited and void of 
differences associated with vessel size and fishing prac-
tices. 
At best, the proposed regulations should only be 
considered as temporary measures until a comprehensive and 
equitable set of regulations can be developed. However, it 
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is critical that the heterogeneity or differences among 
vessel performance and fishing operations be considered in 
temporarily or permanently regulating the fishery. It is 
also critical that the regulations be formulated with ade-
quate representation of the mid-Atlantic fleet. The cur-
rent set of proposed regulations and limited analyses are 
primarily in terms of New England vessels; this is unac-
ceptable and not in the best interest of the resource or 
the fishery. 
It is recommended that adequate biological and eco-
nomic information be obtained and analyzed. Council and 
NMFS staff do not have sufficient information on the eco-
nomic and technical characteristics of the fleet; this 
information must be obtained. The Council staff has made 
no apparent attempt to conduct analyses of the firm or to 
recognize differences in fleet performance associated with 
vessel size and port of business. The multiple or semi-
annual spawning activity by mid-Atlantic sea scallops must 
be incorporated into the definition of overfishing and all 
associated biological analyses. Last, it is suggested that 
the success of the proposed regulations is extremely depen-
dent on extensive and accurate monitoring which may not be 
possible given available resources. 
iv 
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RECOMMENDATIONS 
A recommended regulatory strategy is premature at 
this time. The necessary data have not been compiled or ana-
lyzed. Temporary measures to avoid excessive reliance on the 
meat count standard could be implemented (e.g., layover days, 
dredge and trip limits, moratorium, and 9 man crew). How-
ever, the temporary measures should only be implemented with 
the conditions that they reflect differences in vessel per-
formance associated with vessel size and fishing practices, 
and that industry provide sufficient information to evaluate 
the effectiveness of the temporary measures. 
During this period of temporary regulation, the sea 
scallop management working group should be reformulated with 
NEFMC staff serving as an equal partner rather than the lead. 
The working group should include members of industry from all 
geographic areas and market levels associated with sea scal-
lop fishing and processing. The Council must clearly define 
the objective(s) of management and these should be rigorously 
pursued. 
Data collection and analyses at the firm-level should 
commence immediately. The information will be necessary 
regardless of the regulatory options examined. Information 
required includes costs, earnings, crew size, vessel and gear 
characteristics, and decision-making criteria at the trip 
level. In addition, several port-specific and import data 
bases should be developed for the purpose of determining 
price formations and market linkages. 
V 
It also would be worthwhile to further explore the 
use of restrictions on ring and mesh size. The FMP concluded 
that the use of ring size to achieve an increase in scallop 
size at first capture was unrealistic because no useful rela-
tionship has ever been demonstrated between ring size and the 
size of retained scallops. It further stated that only the 
manual culling of undersized scallops would be effective in 
controlling the size of harvested scallops. Whether or not 
this assumption and subsequent conclusions were defensible in 
1982 is debatable. It is thought that the use of a ring size 
control was too quickly and erroneously discounted as a mea-
sure to complement or obviate the need of a rigid meat count 
restriction. 
Recent research by DuPaul et al (1989a,1989b) indi-
cate that ring and mesh size changes do affect the size of 
scallops being harvested. A ring size of 3.5-inches relative 
to the current 3.0 inch rings significantly reduces total 
catch (30-50% reduction); thus, its adoption as a regulatory 
tool may not be supported by industry. It is important to 
realize, though, that research by DuPaul et al pertain to a 
few points in time. Thus, results of the research apply only 
to the short-run and resource size and age composition avail-
able. over a longer period of time, the 3.5-inch ring may 
offer considerable promise as a regulatory tool. Additional 
research, particularly over a longer period of time, on the 
use of the 3.5-inch rings should be conducted. 
vi 
The use of a larger ring size can accomplish the fol-
lowing: 
1) reduce the capture of scallops smaller than 3.5-inches; 
2) reduce the amount of trash and bycatch; 
3) reduce the amount of time required to collect the scal-
lops for on-board shucking; 
4) increase the harvest of larger scallops(> 3.75-inches); 
5) reduce the average meat count of landed scallops by as 
much as 20%. 
It also is essential that management implications of 
the multiple spawning nature of mid-Atlantic sea scallops be 
further considered. The FMP and regulatory amendments have 
ignored this aspect. The extent of multiple spawning in the 
mid-Atlantic and the ramifications for recruitment and future 
stock sizes need to be further examined. All supporting bio-
logical analyses use the annual fall survey results of NMFS. 
This information may be inadequate for characterizing the 
mid-Atlantic sea scallop resource. 
The sea scallop resource and current situation offers 
an opportunity to develop a management plan that could estab-
lish precedents for development of all plans. The fishery is 
basically a single species fishery. Import data are rela-
tively accurate. There is extensive information about the 
biology and reproductive cycle. A major gap is the economic 
information; that could be obtained. Most important, there 
appears to be an unprecedented level of industry cooperation 
in seeking regulatory reform. 
vii 
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A REVIEW OF THE FISHERY MANAGEMENT PLAN FOR SEA SCALLOPS, 
PLACOPECTEN MAGELLANICUS 
INTRODUCTION 
In may 1982, the New England Fishery Management Coun-
cil (NEFMC) and the Assistant Administrator for Fisheries 
implemented the final fishery management plan (FMP) for 
Atlantic sea scallops, Placopecten magellanicus. The FMP was 
deemed necessary to address the variable nature of resource 
abundance, possible excessive levels of fishing effort, and 
the potential for overexploitation due to high consumer 
demand (NEFMC et al. 1982) 
The overall objective of management was to maximize 
over time the joint social arrl ecx::ironic benefits frcm the 
hal:vestirq arrl use of the sea scallop resrurce. 'lhe FMP also 
specified the foll~ CXJ11Siderations arrl sub-dJjectives: 
1) restoration of adult stocks in terms of their abundances 
and age distribution can be expected to reduce the year-
to-year fluctuations in stock abundance caused by varia-
tion in recruitment; 
2) enhancement of yield-per-recruit for each stock; 
3) evaluation of the impact of the plan provisions on 
research plan development and enforcement costs; 
4) minimization of adverse environmental impacts on stock 
levels and utilization. 
Council staff analysis and public comment determined the best 
regulatory strategy to realize the overall objective and var-
ious sub-objectives was to control the age-at-entry with meat 
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count restrictions. 
Two regulations were subsequently implemented to con-
trol the age-at-entry. A restriction on the average number 
of meats per pound (MPP) was imposed on vessels landing 
shucked product--the dominant product form. A minimum shell 
size restriction was imposed on vessels landing whole scal-
lops or scallops in the shell. A 10% tolerance was permitted 
by enforcement to compensate for the difficulty of accurately 
determining meat counts and shell size at sea. 
The initial meat count restriction was 40 MPP. It 
was subsequently lowered to 35 MPP. The current standard is 
30 MPP in which a vessel is issued a citation if the average 
count exceeds 33 MPP. In 1987, however, a seasonal adjust-
ment for the period October through January was implemented. 
Under the seasonal adjustment, a vessel is issued a citation 
if the average meat count exceeds 36.3 MPP. Since January 
1990, the fishery has been regulated by a 33 MPP restriction 
with a 10% tolerance. The meat count appears to be slated to 
return to 30 in September 1990. 
Vessels that shell stock are currently regulated by a 
minimum shell size restriction of 3.5-inches (89mm). A cita-
tion is issued if more than 40 out of 400 scallops sampled by 
enforcement are smaller than 3.5-inches. A seasonal adjust-
ment similar to the seasonal meat count adjustment is in 
place. 
Industry and scientists have widely criticized the 
FMP and regulations. The major criticism by industry is that 
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the regulations are impractical, inequitable, and inconsis-
tent with industry practices. The major criticism by 
researchers is the regulation permits mixing of small scallop 
meats with large meats; thus, juvenile mortality is not 
effectively controlled. Additional criticisms include the 
following: (1) effort is unrestricted, and thus, overfishing 
is not prevented, (2) the regulations pose difficult com-
pliance problems for industry, (3) the regulations are based 
on scientific information and ignore commercial practices, 
(4) industry has excessively soaked scallop meats in fresh 
water to satisfy the meat count standard and consequently 
increased mortality on small scallops and lowered the quality 
of landed product, (5) analyses supporting the FMP and regu-
lations are inadequate and do not reflect spatial and tempo-
ral differences of the resources and vessels, and (6) 
enforcement procedures and geographic coverage are inadequate 
and inequitable. Hindsight suggests that too much burden was 
placed on the use of meat count restrictions. 
In 1988, industry responded to the problems caused by 
the meat count restrictions by offering 6 manage-
ment/regulatory options (Table 1). Although the proposed 
regulatory options were not unique, the fact that industry 
was proposing comprehensive and restrictive 
noteworthy. Interestingly, only two of 
regulations was 
the regulatory 
options included meat count 
however, was that industry 
restrictions. Most important, 
was asking to be regulated and 
offering regulations that even included limited entry. 
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\HN. DECLARATION 
/ESSEL/CREW LIC. 
:LASS FULL/PART 
,NNUAL QUOTA 
"RIP LIMIT 
11 NE MAN CREW 
"RIP/ LAYOVER 
iREDGE/NET LIMIT 
IEAT COUNT 
iHELLSTOCK 
.ANDING LIMITS 
(DAYS • TIMES) 
:LOSED SEASONS 
'ENALTIES 
1EPORT I NG 
STARVISH 
115 VESSELS REMAIN 
118 VESSELS LEAVE 
VESSEL & CREW 
SEE OMA/SPA 
22-24 MILLION LBS 
22M/(115*24) 
8000 LBS/ TRIP 
OR 200 TAGS 
9 HEN 
10 DAY TRIPS 
5 LAYOVER DAYS 
NONE 
NONE 
NONE 
SEE TRIP/LAYOVER 
HONE 
BOAT & CREW LOSE 
LICENSE 
TRIP REPORTS & TAGS 
SEA SCALLOP OPTIONS PROPOSED DECEMBER 1, 1988 
OMA/SPA 
200 VESSELS REMAIN 
33 VESSELS LEAVE 
SOX CRITERION 
VESSEL ONLY 
ECFA 
115 VESSELS REMAIN 
118 VESSELS LEAVE 
VESSEL ONLY 
CLASS A· FULL (115) FULL ONLY 
CLASS B • PART 
(85+213+NC) 
24 MILLION LBS NOHE 
A= 8000 LBS/TRIP NONE 
B = 2 MIL. LBS TOTAL 
(3600 LBS/TRIP AVG) 
9 HEN 
NO RESTRICTION 
30' DREDGES 
NONE 
9 HEN 
NONE 
30' DREDGES 
60' NETS; 5" MESH 
CURRENT MEAT COUNT 
HCFA 
PERMIT ONLY 
VESSEL ONLY 
NO LIM! T 
NONE 
NONE 
9 MEN 
NONE 
30 1 DREDGES 
70 1 NETS; 511 MESH 
NONE 
GIBBS SKAAR 
SLOW CAPITAL 5 YEARS FISHING 
CONSTRUCTION FUND (AT LEAST 6 MONTHS) 
VESSEL ONLY 
NO LIMIT 
NONE 
NONE 
NO LIMIT 
NONE 
NO SOAKING 
40 MC SIZE MINIMUM 
THROUGHOUT U.S. 
EXPERIENCED FISHERMEN 
ONLY ' 
3 MONTHS MINIMUM 
EACH YEAR 
NONE 
NONE 
(9 MEN) 
NONE 
(30' DREDGES) 
NONE 
NOHE CURRENT SHELL HEIGHT CURRENT SHELL HEIGHT SEE MEAT COUNT NO LIMIT 
CALL-IN SYSTEM 
NONE 
GRADUATED PENALTY 
& VESSEL SANCTIONS 
TRIP REPORTS & 
LOGBOOKS 
OFFLOAD 6 AM· 6 PM NONE 
NO SUNDAYS 
NONE 
GRADUATED PENALTY 
& VESSEL SANCTIONS 
NONE 
JAN. FEB. TOTAL 
OCT. · MAR. SHELLS 
GRADUATED PENALTY 
& VESSEL SANCTIONS 
NONE 
NONE 
NONE 
GRADUATED PENALTY 
& VESSEL SANCTIONS 
NONE 
NONE 
NONE 
N.A. 
N.A. 
; 
The NEFMC eventually responded to the need expressed 
by industry to develop alternative regulations. In January 
1990, the council decided to consider a combination of regu-
lations (Bruce Austin, memo to Council staff, January 8, 
1990). The proposed regulations included recognition of 
full-time vs. part-time scallopers, layover day restrictions, 
variable total annual harvests, trip limits, and allowances 
for vessel replacement and upgrading. 
After further consideration, NEFMC apparently reduced 
regulation to four basic restrictions: (1) a nine-man crew, 
(2) 6 day layover (or 1 day at port for every 2 days at sea), 
(3) catch limits per trip, and (4) dredge size limits. Except 
for the layover restriction, the proposed regulations were 
the same as offered by industry in late 1988; one of the pro-
posals by industry in 1988 suggested layover days. 
Given an urgency to develop alternative regulations, 
a critical review of the current and proposed regulations is 
warranted. A critical review is necessary to avoid making 
the same mistakes made in developing the meat count restric-
tions and to identify potential problems. The review is also 
necessary to expedite regulatory change. 
This report provides a limited review. The Virginia 
Institute of Marine Science simply does not have the finan-
cial support to prepare a comprehensive overview and associ-
ated analyses. It is concluded that a major problem with the 
regulations is that they were based on incomplete biological 
and economic analyses and inadequate knowledge. It also is 
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suggested that the proposed regulations will be flawed unless 
commercial practices and fleet differences are adequately 
considered in determining and enforcing the regulations. 
REGULATORY PROBLEMS AND INADEQUATE INFORMATION 
Problems with meat-count restrictions: 
The weight-shell height relationship 
It order to understand the problems with the exclu-
sive use of meat-count and shell height restrictions, it is 
necessary to commence the review with the basic weight-length 
or allometric relationship used in the yield-per-recruit ana-
lyses. This is because industry expressed concern about the 
relationship prior to implementation of the FMP. In particu-
lar, industry informed NEFMC that there were considerable 
spatial and temporal variations in the relationship between 
meat counts and shell size. Moreover, industry expressed 
concern about the use of scientifically-resected scallops vs. 
commercially-shucked scallops. They argued that regulations 
based on scientifically-resected meat weights would be incom-
patible with commercially-landed meats. 
Yield-per-recruit analyses based on an estimated 
shell height and meat weight relationship provided the bio-
logical basis for selecting the meat count and shell size 
standards (pp. 24-29, Sea Scallop FMP, NEFMC et al. 1982). 
Although analyses by Serchuk and Wood (1981) demonstrated 
different allometric relationships for Gulf of Maine, Georges 
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Bank, and the mid-Atlantic resource areas, the FMP and regu-
lations implicitly assumed the same relationship for all 
resource areas. The implicit assumption of a homogeneous 
relationship or inadequate attention to spatial and temporal 
variations is a possible prime reason for many of the regula-
tory problems associated with the meat count and shell size 
restrictions. 
As early as 1966, Haynes demonstrated that the allo-
metric (weight-length) relationship for Placopecten magella-
nicus varied by season and resource area. Shumway and Schick 
(1987) and Schick et al. (1989) further demonstrated spatial 
and temporal variation and differences associated with depth. 
Shumway and Schick concluded that sufficient flexibility must 
be incorporated into the regulations to account for different 
weight-length relationships. Kirkley and DuPaul (1990) 
demonstrated that not only was there considerable spatial and 
temporal variation, but that even the basic weight-length 
model and/or its use by the Council was flawed. 
The plan used a double-log version of the allometric 
model. The literature has widely criticized this particular 
specification of the relationship between weight and length. 
The model assumes constant percentage growth for a 1% 
increase in shell size regardless of the shell size. Although 
an asymptotic maximum weight can be derived from the model, 
the double-log model imposes the condition that weight 
increases without limit as shell size increases. In addi-
tion, the Council and National Marine Fisheries Service 
-7-
(NMFS) incorrectly used the allometric model to estimate 
weight associated with shell size. They estimated the median 
weight conditional on shell size and not the average weight 
conditional on shell size. In essence, their estimated meat 
weights for given shell sizes were consistently below the 
mean weights they stated they were estimating. 
Smolowitz and Serchuk (1987) acknowledged differences 
but indicated it was impractical to incorporate the differ-
ences in the meat-count standard. This has apparently been 
the theme throughout the management and regulation of the 
fishery. Everyone knows there are problems but no one will 
address the problems. One solution has been the implementa-
tion of the seasonal adjustment reflecting spawning induced 
changes in meat weight (DuPaul et al, 1989). Additional 
adjustments to reflect spatial/temporal differences such as 
port-specific enforcement tolerances may have been feasible. 
Extensive research by Kirkley and DuPaul since 1987 
demonstrates that the meat-count standard is fundamentally 
flawed. There is simply too much variation in the allometric 
relationship to establish appropriate meat-count restric-
tions. Scallops of a relatively constant shell size may 
yield differences as high as 20 MPP over time (Table 2). 
Alternatively, expected seasonal patterns may widely vary 
(Kirkley and DuPaul 1988, 1990). Unfortunately, the nature 
of the resource mandates that attention be given to yield-
per-recruit and age-at-entry. Therefore, any method of regu-
lating the fishery will have to control age-at-entry. 
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Table 2. Meat counts for sea scallops 90-94 mm shell height 
in the mid-Atlantic regiona 
Month 1987 1988 1989 
----------Meats per pound----------
January 
_____ b 
32.94 38.28 
February ----- 35.20 35.16 
March ----- 35.21 32.67 
April 30.68 35.83 34.55 
May 28.60 37.69 35.62 
June 32.13 37.49 38.32 
July 30.40 36.19 36.34 
August 29.66 35.98 35.65 
September 30.02 34.06 38.22 
October 31.59 42.79 42.63 
November 34.38 36.94 43.13 
December 32.35 36.98 47.29 
aThe mid-Atlantic region in this report consists of areas 
slightly north of Cape May, New Jersey and slightly south 
of Chicoteague, Virginia. 
boata collection program began in April 1987. 
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The fact that the weight-length relationship so 
widely varies is not a sufficient argument for adopting a 
uniform meat count standard. That is, it is erroneous to 
conclude that since it is difficult to adequately deal with 
the variation, a uniform regulation for all vessels is pre-
ferred. The tremendous variation should instead be viewed as 
an indication that the exclusive use of a meat count restric-
tion is inadequate to achieve stated goals and objectives of 
the plan. Alternatively, additional or different regulations 
must be implemented; they also must address, though, the age-
at-entry problem (e.g., dredge ring size limitations and trip 
quotas). 
Commercial practices 
The meat count standard poses additional problems 
because of enforcement procedures and commercial practices. 
Three major problems have been identified: (1) enforcement 
procedures are directed at commercially landed scallop meats, 
but the FMP was based on carefully or scientifically-resected 
meats; (2) the regulation is in terms of average MPP and con-
siderable mixing of small and large scallops has occurred in 
an attempt by industry to maintain income and comply with the 
meat count regulation; (3) considerable soaking of meats at 
sea has occurred to ensure regulatory compliance and maintain 
vessel and crew incomes. 
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Scientifically resected vs. commercially landed meats 
Kirkley and DuPaul (1989) demonstrated that the meat 
count regulations were based on discipline specific concepts 
and analyses but commercial practices were ignored. Thus, 
there is an inconsistency between meat weight data used to 
provide scientific advice and the meat weights subject to 
enforcement. This is an important difference since the eval-
uation of plan performance is based on commercially-landed 
product. Thus, it is quite likely that the stated objectives 
of the plan would not be realized even if the commercial 
landings information indicated they were being attained. 
Commercially landed meats are subject to several 
sources of weight change. That is, there are several reasons 
why dockside weights or counts may not equal initial at-sea 
weights or counts. First, commercial shucking results in a 
loss in meat yield. Second, varying proportions of scallop 
meats are landed without the catch component or 'sweet-meat'. 
Third, at-sea handling and stowing procedures result in gains 
and losses in weight for landed meats compared to freshly 
harvested and shucked meats. 
Shucking can cause losses in weight of up to 18% 
(Table 3). Naidu (1987) estimated the average loss to be 
11%. Consider a carefully-resected 30 MPP scallop meat 
(weight= 15.12 g). A loss of 11% results in a commercially 
shucked 33.7 MPP scallop (weight= 13.46 g). An 18% loss 
increases the count to 36.6 MPP. 
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Table 3. Weight loss and recovery of muscle between 
carefully resected and commercially shucked sea scallops 
from the mid-Atlantic region, April-May 1987a 
Shell height 
(mm) 
80-85 
86-90 
91-95 
96-100 
101-105 
106-110 
111-120 
Weight loss 
Minimum Average Maximum 
Average 
Recovery 
------------------Percent-------------------
2.6 6.9 13.5 93.1 
0.0 7.4 17.7 92.6 
o.o 5.1 14.8 96.9 
o.o 5.0 12.4 95.0 
1.3 7.0 16.8 93.0 
o.o 1.1 2.8 99.0 
o.o 2.1 4.2 97.9 
aKirkley and DuPaul (1989), Commercial practices and fishery 
regulations: the United States Northwest Atlantic Sea 
Scallop fishery (J. Shellfish Research, 8(1):139-149). 
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The loss of the catch component or 'sweet-meat' is 
another source of difference between carefully-resected and 
commercially landed meats. Research by Kirkley and DuPaul 
(1989) found that 50% or more of the meats in commercial 
catches of some vessels did not contain the sweet meat; no 
attempt was made to determine an industry or fleet-wide aver-
age. In actuality, the percent of meats void of the sweet-
meat varies among vessel and is dependent on crew skill, at-
sea handling procedures and the scope of mixing. Naidu 
(1984) found that 52% of the landed meats over a two year 
period did not contain the sweet meat. The loss of the sweet 
meat causes the meat count to increase by an average 9.8%. 
Changes or differences vary, however, by season, year, and 
shell size (Table 4). 
At-sea handling and stowing procedures also cause 
considerable variation in meat weight and meat count. Kir-
kley and DuPaul (1989) found that the probability that the 
dockside count would exceed the at-sea count followed a lin-
ear relationship with day of trip. At-sea counts for scal-
lops from the beginning of a trip had a high probability of 
exceeding the dockside counts made a~ the end of the trip. 
Similarly, at-sea counts from the middle to the end of a trip 
were likely to be less than the dockside counts. These dif-
ferences were a result of scallop meats absorbing and releas-
ing fresh water from melted ice in the vessel hold. Addi-
tional research suggests that weight gains in product are 
more likely but may vary with at-sea processing procedures. 
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Table 4. Percentage difference in counts for scallops with 
and without the catch component, April 1987-May 1988a 
Percentage difference in count for selected sizes 
Month 
<89 89-101 102-114 115-126 >126 
1987: 
April 8.75 8.11 10.76 _____ b 
-----
May 9.52 10.02 9.60 9.66 -----
June 9 .14 9.33 
Julyb 
9.17 8.67 9.12 
August 9.23 8.33 8.37 11.90 8.34 
September 10.23 9.68 10.50 9.74 8.97 
October 10.56 10.10 10.01 10.37 9.75 
November 12.04 10.09 9.66 10.08 10.30 
December 9.58 9.43 8.90 9.27 9.71 
1988: 
January 9.78 9.59 9.39 9.88 9.22 
February 9.36 9.75 10.31 9.65 9.39 
March 9.83 9.46 9.32 9.55 9.80 
April 9.81 8.91 9.15 9.06 8.90 
May 10.45 9.53 8.89 8.76 8.68 
aKirkley and DuPaul (1989), Commercial practices and fishery 
regulations: the United States Northwest Atlantic Sea 
Scallop fishery (J. Shellfish Research, 8(1):139-149). 
bMuscle-off data not available for July 1987 and size range. 
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Mixing scallops of different sizes 
The meat count standard is in terms of average MPP. 
Thus, scallops of different sizes may be mixed; there is no 
such thing as an illegal count for an individual scallop 
meat. Although the problem of mortality on juvenile or imma-
ture scallops is obvious, the associated enforcement and 
quality problems are not. The NEFMC has been, however, aware 
of the problems for several years. 
The meat count standard and enforcement procedures 
almost dictate that vessel crew mix scallops. The probabil-
ity of a vessel being cited in violation of the standard is 
directly related to the number of bags of scallop meats hav-
ing high meat counts. Alternatively, if a vessel has a legal 
trip count but has many bags with high count scallops, there 
is a high probability that the vessel will be found to be in 
violation of the standard (Kirkley 1990). Mixing can often 
reduce the per bag count to a legally acceptable range. 
The relationship between landing unmixed scallops and 
being cited can be easily illustrated with the binomial dis-
tribution. Consider a trip consisting of 300 bags, and each 
bag has approximately 35 pounds of meats; this is character-
istic of the current situation in the fishery although bag 
weight varies from 32-50 pounds per bag. Also assume that 
the trip consists of 20 and 40 MPP scallops. Given this dis-
tribution, a vessel will be found to be in violation if 7 or 
more bags of 40 MPP scallops are sele.cted by enforcement. The 
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probability of enforcement drawing 7 or more bags of 40 MPP 
scallops is calculated with the binomial for different num-
bers of 20 and 40 count bags (Table 5). 
For larger concentrations of 40 MPP scallops (trips 
which have illegal counts), there is a high probability that 
a vessel will be cited if inspected. Average counts of 31.67 
and 30 MPP, however, have a 33 and 17% chance of being cited. 
A 33 and 17% chance that a legal trip will be found in viola-
tion should be unacceptable to NEFMC, NMFS, and enforcement. 
Alternatively, consider the seasonal adjustment of 33 
MPP and the distribution in Figure 1. In this case, a vessel 
is cited if the count exceeds 36.3 MPP. The average count 
for the distribution is 33.73 MPP and there is minimal mix-
ing. There is a 43.3% chance that a vessel with the distri-
bution of Figure 1 would be cited for violating the meat 
count standard. 
In the cases of 31. 67 and 30 MPP counts (Table 5) , 
the vessel crew could easily mix the meats and reduce the 
probability of being cited to zero. This would depend, how-
ever, on minimal separation of sweet meats. Similarly, scal-
lop meats for the distribution of Figure 1 could be mixed to 
yield 33.73 MPP per bag. The chance of being cited would be 
reduced to zero. 
Unfortunately, mixing for the purpose of regulatory 
compliance introduces a source of reduced quality. Mixing 
after bagging meats, as is typically done, often causes sepa-
ration of the quick and catch adductors (sweet meats). 
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Table 5. Probability of various unmixed counts being 
cited in violation of the standard 
Number of bags Probability of 
Average selecting 7 or more 
count 40 MPP bags out of 
20 MPP 40 MPP 10 random samples 
------Percent------
50 250 36.67 98 
75 225 35.00 78 
100 200 33.33 57 
125 175 31.67 33 
150 150 30.00 17 
175 125 28.33 7 
200 100 26.67 2 
225 75 25.00 0 
250 50 23.33 0 
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Figure 1. Distribution of 1000 randomly 
generated meat counts (mean = 33.73) 
Percent distribution 
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Alternatively, mixing and rebagging after product has been 
held in the hold often causes many meats at the top of the 
bag to tear or become mushy. Product containing many pieces 
or mushy meats is undesirable to buyers; there have been 
cases reported in which buyers have refused to accept ship-
ments of product. 
Mixing to attain an average legal meat count is a 
common practice on scallop vessels. It is necessitated by 
the fact that in certain fishing areas, there may be an abun-
dance of small scallops in the 38-48 MPP range. Other areas 
may be characterized as having fewer but larger 'mixer' scal-
lops in the 18-28 MPP range. Consequently, a vessel may fish 
in an area to find mixers to attain a legal average count. 
This necessitates taking scallops that have already been 
bagged and iced, possibly for several days, and mixing with 
the larger, fresher scallops. In the process of mixing, 
quality and meat integrity may be compromised as meats are 
broken and old scallops are mixed with new scallops. 
Industry has complained that the meat count regula-
tion has forced this response. They openly admit that the 
intent of the regulation is being circumvented and the good 
quality reputation of the industry is being destroyed. This 
may be an overstatement. Nonetheless, sea scallop quality 
and product integrity has suffered by the attempt to circum-
vent existing regulatory measures--the meat count regulation. 
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Soaking product and regulatory compliance 
It is now common practice for vessels to soak scal-
lops in either chilled fresh-water or a sea-water/fresh 
water/ice mixture for the explicit purposes of increasing 
weight and/or satisfying the meat count standard. This prac-
tice effectively mitigates the intent of the meat count regu-
lation and adversely affects meat quality and integrity. 
Scallops are soaked in freshwater or various dilu-
tions of seawater with either freshwater or ice for six to 
upwards of 12 hours or more. The practice effectively lowers 
the meat counts and increases the pack-out weight. Unfortu-
nately, excessive soaking also adversely affects scallop meat 
quality and integrity. 
Recent work conducted under actual at-sea commercial 
conditions revealed that meat counts were reduced 5-6% for 
scallops held in iced seawater for less than 6 hours. 
Extended soaking (12-24 hours) in iced seawater or iced 
freshwater and using sodium tripolyphospate (STP) can reduce 
meat counts by as much as 25-30%. This effectively circum-
vents the intent of the meat count regulation to the short-
run advantage of the fishermen (manipulation of meat counts 
to conform to regulatory requirements). It also, however, is 
detrimental to the resource and the fishermen in the long-
run; it allows harvesting large quantities of juvenile scal-
lops and effectively reduces the stock of large scallops 
available in the future for commercial use. Consequently, 
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additional adverse results are to be expected relative to 
poor meat quality and integrity as well as lower ex-vessel 
prices due to the adulteration of the landed product. 
Alternatively, soaking of product to gain weight has 
become an issue between buyers and fishing vessels. Soaking 
at-sea allows the fishermen to capture the economic returns 
from adding weight. Unsoaked or minimally soaked meats 
allows the buyer to capture the economic returns. Scallop 
meats which are not excessively soaked at sea, in fact, can 
permit the buyer to actually wholesale the scallops at a 
price lower than what was paid to the vessel (Table 6). 
It should also be recognized that the current prac-
tice of soaking by either fishermen or dealers may be ille-
gal. The Food, Drug, and Cosmetic Act states that adding 
water to a product and including it in the net weight is a 
violation of the Act. Scallop meats are sold as wet pack 
units, but these units have no labels indicating the amount 
of water. Current research, in fact, indicates that the 
amount of water varies depending on method and duration of 
soaking. 
Similarly, STP is legal but its use in fresh product 
is discouraged by the Food and Drug Administration. The 
accepted use of STP is to retain moisture and improve tex-
ture. When STP has been used for the purpose of adding water 
to a product, FDA 
scallops to add 
has taken enforcement action. Soaking 
water occurred prior to the FMP; it is 
believed, however, that the FMP has increased the practice. 
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Table 6. Wholesaler/dealer price required to recover ex~ 
vessel expenditures on sea scallops for selected soaking-
induced weight gains 
Price required to recover 
Ex-vessel price ex-vessel expenditures on 
Year paid for sea scallops for selected gainsa 
scallops 
5% 10% 15% 20% 25% 
---------------Price ($) per pound-----------------
1976 1. 77 1. 68 1. 61 1.54 1.47 1.41 
1977 1.62 1.55 1.48 1.41 1.35 1. 30 
1978 2.46 2.35 2.24 2.14 2.05 1.97 
1979 3.28 3.12 2.98 2.85 2.73 2. 62 
1980 3.84 3.66 3.49 3.34 3.20 3.07 
1981 3.67 3.50 3.34 3.19 3.06 2.94 
1982 3.66 3.49 3.33 3.19 3.05 2.93 
1983 5.45 5.19 4.95 4.74 4.54 4.36 
1984 5.30 5.05 4.82 4.61 4.42 4.24 
1985 4.69 4.47 4.27 4.08 3.91 3.75 
1986 4.87 4.64 4.43 4.24 4.06 3.90 
1987 4.13 3.93 3.75 3.59 3.44 3.30 
1988 4.20 4.00 3.82 3.65 3.50 3.36 
1989 3.93 3.74 3.57 3.42 3.28 3.14 
aAssumed weight gains reflect increases in weight associated 
with soaking scallops in fresh water and ice. 
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Analyses and Industry Practices: 
As shown in the FMP, considerable analyses were per-
formed to determine the meat count restrictions. The ana-
lyses, however, were not always based on the best available 
information. This also appears to be the case with respect 
to various proposed regulatory amendments. The analyses in 
support of the FMP ignored industry practices. In essence, 
the socio-economic analyses were, at best, superficial. 
Most analyses in support of the FMP were directed at 
examining aggregate activity (i.e., the fishery rather than 
the vessel). No attention was given to firm level interac-
tions, vessel size differences, or geographic differences. 
The FMP assumed a U.S. aggregate market rather than examining 
price formation and market area linkages. Even the basic 
measures and methods used to calculate various capacities 
(harvesting vs. shucking vs. processing capacity) were incor-
rect. The economic and regulatory literature have well docu-
mented the need for regulations to be based on micro-level 
analyses. 
DuPaul and Kirkley (1988) demonstrated that vessels 
between 5-50, 51-150, and 151+ GRT had different production 
technologies and would respond differently to regulations. 
DuPaul et al. (1989) demonstrated that two identical vessels 
with captains of the same age and 'background had different 
production technologies; thus, they would respond differently 
to the same regulation. 
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It is not possible or practical to design regulations 
specific to each vessel in the scallop fleet. However, it is 
possible to consider a limited number of groupings (e.g., 
vessel size and area); thereby, attempting to instill equity 
in the regulations. Moreover, it is possible to understand 
the behavioral objectives or decision-making criteria of the 
fishing firms; this type of information is essential to pre-
dict likely responses to regulations. 
Industry vehemently complained, as they have for 
nearly all FMP's, that NEFMC ignored industry practices when 
formulating the plan. Their predictions of likely problems 
appear to have been correct. They indicated that spatial and 
temporal differences should have been acknowledged; NEFMC did 
not consider differences. Industry indicated that mixing and 
soaking would occur; they were correct. Industry stated that 
a major problem with the FMP was that managers and scientific 
staff did not have sufficient knowledge of the fishery to 
develop adequate regulations. This appears to be correct 
given the current need for regulatory reform. 
Spawning. Reproduction. and Regulation: 
The initial FMP and regulations imposed a uniform 
meat count standard for all months. The standard was partly 
based on yield-per-recruit analyses and the assumption of a 
single fall spawn for all resource areas. Industry com-
plained, however, that meat weights appeared to change sev-
eral times during a year. In 1987, the NEFMC implemented an 
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amendment providing for a seasonal adjustment of 10% in the 
standard to reflect changes in meat weight associated with 
the reproductive cycle. The amendment specified that average 
meat counts of 33 MPP (36.3 MPP with 10% tolerance) could be 
harvested between October 1 and January 31. 
DuPaul et al. (1989) demonstrated, however, that 
scallops in the mid-Atlantic spawn more than once per year. 
This was further substantiated in Schmitzer (1990) via histo-
logical analysis. The multiple spawning activity in the mid-
Atlantic not only has ramifications for seasonal adjustments 
but also for considering different recruitment and stock pat-
terns and interactions. 
The multiple spawning activity in the mid-Atlantic 
was brought to the attention of NEFMC. There has been no 
response by NEFMC to consider multiple spawning either in 
regulatory reform or in supporting or proposed analyses. 
Council staff appear to continue to recognize a single fall 
spawn that is characteristic of Georges Bank. Interestingly, 
it appears that the spring spawn in the mid-Atlantic may be 
more important for future recruitment than the fall spawn. 
New England vs. mid-Atlantic: 
It is obvious even to the most casual observer that 
the FMP and regulations have been driven by New England 
resource patterns and fishing activity. Detailed biological 
analysis in support of the FMP primarily reflect New England 
activity; page 96 of the FMP states "the focus of the 
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analysis has been Georges Bank." All cost and earnings ana-
lyses are also in terms of New England highliners. It is 
true that data on mid-Atlantic vessels were not readily 
available in 1979-1981; the Council could have, however, 
obtained the data from industry. More important, the Council 
is still not attempting to obtain the necessary information 
on mid-Atlantic vessels. 
It appears that amendments to the regulations will 
also not adequately consider the mid-Atlantic vessels. Defi-
nitions of full vs. part-time vessels are based on New 
England activity. Most of the preliminary bio-economic ana-
lyses are in terms of the New England fleet and resource. It 
is imperative that alternative regulations be based on mid-
Atlantic resource patterns and fishing activities as well as 
those for New England. 
PROPOSED REGULATIONS AND INFORMATION NEEDS 
A Need for Regulatory Change: 
Since 1986, there have been several years of excep-
tional recruitment into the Georges Bank and Mid-Atlantic 
fisheries. For whatever reasons, NEFMC has made no effort to 
protect these small scallops. In fact, the recent extension 
of the meat count standard to 33 through August 1990 will 
likely increase mortality on new recruits. Moreover, there 
have been no analyses to support the relaxation of the stan-
dard. 
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Georges Bank recruitment has been much higher than 
previously predicted or expected by research scientists. In 
June-July 1990, many of the southern vessels switched fishing 
activities from the mid-Atlantic to Georges Bank. Claims, 
although not verified, of 125 bushels per tow have been made 
by industry. They also claim, though, that only 20-30 bush-
els can actually be shucked because of the small size and 
high counts of the scallops. Moreover, industry is also 
claiming that there is extremely high mortality on the dis-
carded scallops; this is also unsubstantiated but is likely 
to be true given that industry is describing a situation 
detrimental to their best economic interests. This situation 
represents a blatant example of waste; fishermen are asking 
that this waste be eliminated. 
Concurrently, there has been entry and more is anti-
cipated. The inevitable result will be either resource col-
lapse, economic chaos, or both. Too many small scallops and 
too much of the resource are being harvested by too many ves-
sels. Neither NEFMC nor NMFS have adequately responded to 
the need for a regulatory amendment. 
In 1989 and 1990, ex-vessel prices declined relative 
to price levels for each year between 1983 and 1988. 
Increased imports and domestic landings are believed to be 
the reason for the decline in price. Declining prices are 
advantageous to the consumer, but they may not be for the 
fishermen or resource. 
Fishermen typically respond to changes in revenues. 
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As price declines, vessel revenues decline. Fishermen typi-
cally respond by changing crew size, fishing areas, or other 
aspects of fishing. The net result is usually increased 
fishing pressure on the stocks, particularly the small scal-
lops. Vessels tie-up or stop fishing when they are no longer 
able to cover costs or acquire an adequate number of crew. 
Regulatory reform is necessary to protect the resource and 
the fishermen. 
Information Needs: 
Several alternative regulatory strategies are cur-
rently being considered by NEFMC. Unfortunately, NEFMC and 
NMFS have been slow in responding to the need for regulatory 
reform. Moreover, the Council and staff have been reluctant 
to accept outside assistance or to obtain necessary informa-
tion. In addition, the analyses of proposed regulations 
appear to be inadequate and biased in favor of New England. 
After approximately 12 months and several letters 
(e.g., Exhibit 1), a scallop management working group was 
formed. One meeting was held in May 1990 in which proposed 
Council staff analyses were reviewed. It became apparent 
that analyses would be limited and Council staff did not want 
outside assistance. Consider that the working group has no 
mission and that various research proposals to obtain neces-
sary information have been rejected by the Council, NMFS, and 
NMFS members representing S-K funding. Most members of the 
working group have decided to conduct their own analyses. 
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EXHIBIT I 
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College of William and Mary 
School of Marine Science 
Virginia Institute of Marine Science 
Gloucester Point, Virginia 23062 
Mr. Douglas G. Marshall 
Executive Director 
August 21, 1989 
New England Fishery Management Council 
Suntaug Office Park 
5 Broadway (Rte. 1) 
Saugus, MA 01906 
Dear Doug, 
In our recent telephone conversation, it became apparent that 
the New England Fishery Management Council (NEFMC) and staff 
were not completely aware of on-going sea scallop research by 
the Department of Marine Advisory Services of the Virginia 
Institute of Marine Science., In an effort to familiarize the 
Council and staff with our research program, we (William 
DuPaul and James Kirkley) have provided an overview of our 
research activities. Moreover, we would like to make it 
clear that we are neither in favor of nor opposed to any par-
ticular management or regulatory strategy. We do think, 
though, that there are several problems with the current meat 
count restrictions and the general use of meat count regula-
tions as a sole regulatory strategy. 
If we can be of further assistance, please contact us. 
Sincerely Yours, 
William D. DuPaul 
Professor 
Director, Department of Marine Advisory Services 
James E. Kirkley 
Assistant Professor 
Department of Marine Advisory Services 
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Activities Funded by Virginia Sea Grant Marine Advisory 
Program, Virginia Institute of Marine Science, Gulf and South 
Atlantic Fisheries Development Foundation, New England 
Fishery Management Council, and Saltonstall-Kennedy Funds. 
Background: 
In April 1986, the East Coast Fisheries Association, an 
industry association, requested assistance from the Virginia 
Institute of Marine Science (VIMS). Specifically, the Asso-
ciation was concerned with the equity of the meat count and 
minimum shell size restrictions. They requested an analysis 
of mortality by trawlers which shell stock and dredge vessels 
which shuck at sea. 
Their request resulted in at-sea research by VIMS. The ini-
tial objective was to document differences in technical 
efficiency and mortality by the two gear types and fishing 
practices. PFeliminary results indicated that the trawlers 
were considerably more efficient and harvested dispropor-
tionately more small scallops. However, differences were 
extremely dependent on density and age composition. 
Since the initial request for assistance, VIMS has developed a 
rigorous sea scallop research program. The research program 
has primarily emphasized the following: 
1. Documentation of the relationship between meat weight 
and shell height. 
2. Identification of the reproductive cycle. 
3. Determination of the technical and economic efficiency 
of various fishing gear. 
4. Examination of size selectivity by different ring 
(dredge) and mesh (trawl) sizes. 
5. Evaluation of the bio-economic feasibility of alter-
native regulations--effort, crew size, catch, gear, 
meat-count, limited entry, and trips per year. 
6. Identification of critical quality control points at 
sea. 
7. Examination of at-sea procedures to maximize quality 
of landed (dockside) product. 
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8. Examination of methods to obtain accurate measures of 
meat counts at sea. 
9. Identification of foreign competition and estimation 
of the impacts of imports on domestic ex-vessel 
prices. 
10. Identification of the influence of captain's skill on 
nominal catch. 
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Virginia Institute of Marine Science Sea Scallop Research 
Weight and Shell Height Relationship 
Since April 1987, approximately 75,000 individual scallops 
have been measured and their meats weighed. Samples are 
obtained from industry on an almost daily/weekly basis. 
Analysis of the relationship between weight and shell height 
indicates that the relationship is very unstable or variable. 
Weight for a given shell height varies with time of year, 
area harvested, bottom depth, and the reproductive cycle. 
Estimates of weight conditional on shell height have been 
found to be very sensitive to selection of functional form 
for the weight-shell height relationship and the inclusion or 
exclusion of many variables other than shell height. In 
addition, research has determined the presence of significant 
inter-annual variations and a need for different weight-shell 
height relationships based on shell sizes. Since 1987, meat 
weights for scallops harvested in the mid-Atlantic region 
have become less; thus, scal~ops of a given size in 1989 
tended to yield lower weights than scallops of the same size 
in 1987. 
The Reproductive Cycle 
Preliminary research results reveal the existence of multiple 
spawning by sea scallops in the mid-Atlantic region (pri-
marily New Jersey-Virginia). This is supported by histolo-
gical analysis and examination of various gonadal indices. 
The significance of multiple spawning for regulating the 
fishery is that there are several periods of the year in 
which meat weights for given shell sizes will be lower than 
at other times of the year in the mid-Atlantic region. 
Implications of multiple spawning by mid-Atlantic scallops 
for future stock sizes and recruitment, however, have not been 
determined. 
Technical and Economic Efficiency of Various Gear 
Thus far, research has been conducted on the use of different 
ring sizes and mesh sizes by dredge and trawl vessels (typi-
cally shuckers and shell stockers). Results indicate that 
technical and economic efficiency depend largely on resource 
conditions. Increasing the ring size of dredges reduces 
technical efficiency by 30-50%; increasing the mesh from 
4.4-5 inches reduces technical efficiency by approximately 
50%. The economic impacts of such reductions depends on 
costs and price sensitivity to landings and imports. 
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Size Selectivity: Dredge and Trawl 
Several at-sea gear experiments have been conducted to assess 
size selectivity of different gear. Preliminary results of 
this research indicate increased escapement of smaller scal-
lops for larger ring and mesh sizes. However, neither larger 
rings nor mesh sizes within the commercially available sizes 
eliminate the harvesting of juveniles or small scallops (< 90 
mm). In addition, the research results suggest a need for 
alternative procedures for estimating size selection. 
Alternative Regulations 
Numerous bio-economic models and spreadsheet programs have 
been developed to assess the feasibility of regulations. 
Preliminary findings indicate that most single-input (e.g., 
days at sea) or single-output (catch quota) can be easily 
circumvented by industry and do not adequately address 
yield-per-recruit. There is a substantial need for formula-
ting regulations specific to vessel size and possible 
resource are~ if equity is a major concern of management. 
Given the current fleet size and age composition of the 
resources, a limited entry-ITQ scheme will prevent biomass 
overfishing but not likely age overfishing. Additional reg-
ulations will be necessary. , 
Critical Quality Control Points 
Research on this topic has just been recently initiated; thus, 
results are not available. This research seeks to identify 
at what points and during which on-board procedures does the 
quality of sea scallop meats deteriorate. Research requires 
a series of on-board experiments and laboratory bio-technical 
analysis. Associated research seeks to identify how fish 
buyers and dealers define quality in addition to the tradi-
tional biological definition of quality. 
Maximization of Quality of Landed Product 
This research has also just been initiated. The objective is 
to assess various at-sea practices which industry can techni-
cally and economically adopt in order to land the highest 
possible quality product. E~phasis is given to length of 
trip and various shucking, processing, and handling prac-
tices. 
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Measuring At Sea and Corresponding Dockside Meat Counts 
Results of this·research indicate that various volumetric 
measures at-sea provide reasonable estimates of dockside 
counts when a good faith effort is made by the crew to stay 
within a 30 MPP limit and there is little or no mixing of 
meats after bagging. However, when there is substantial 
mixing of different sizes, particularly, after bagging, the 
at-sea volumetric measure may not provide an accurate indi-
cation of dockside counts. Moreover, in an at-sea experiment 
in which 5 coffee can counts and 100% counts were made for 32 
bags, the 5 coffee can counts failed to accurately indicate 
the 100% counts per bag; there was no consistency in the 
error. 
Imports and Ex-vessel Prices 
The primary objective of this research is to assess foreign 
competition. Price flexibilities (measures of price respon-
siveness to changes in landings and imports) have been esti-
mated and evaluated. Results indicate that landings and 
Canadian and other foreign imports have had nearly identical 
effects on ex-vessel prices since 1985. Prior to 1985, 
domestic landings and imports from Canada had nearly identi-
cal effects; imports from other countries had only minimal 
effect on ex-vessel prices prior to 1985. Regulations will 
thus need to consider the role of imports on ex-vessel 
prices. 
Captain Skill and Nominal Catch 
Using production theory, flexibility by different captains 
fishing identical dredge vessels has been examined. It has 
been found that skill translates into flexibility to adapt to 
changing circumstances. Thus, the good captain hypothesis 
applies. In addition, preliminary results of this research 
indicate that the harvesting technology (technical response) 
varies considerable among different vessels (i.e., different 
levels and abilities to substitute inputs and different 
catch rates from the same area using the same gear and crew 
size and identical fishing times). If regulations are to be 
successful, such differences will need to be considered. 
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Interestingly, DuPaul and Kirkley prior to the forma-
tion of the working group approached the New England Regional 
Office (Stan Wang), the Northeast Fisheries Center, and NEFMC 
regarding possible seed money for initiating research to 
obtain necessary cost and earnings information. NEFC was the 
only group that responded; they indicated, however, they had 
no money but could provide other types of support. Yet, it 
is precisely the economic information that is needed to 
develop adequate regulations. 
It is unfortunate that NEFMC and NMFS have responded 
so slowly to the need for new regulations. However, the cur-
rent efforts of NEFMC may be hasty and inadequate. They sim-
ply do not have adequate information to properly evaluate the 
proposed amendment. It appears that their analyses will use 
the same models used to develop the FMP of 1982. These mod-
els are still incorrect. NEFMC still does not have informa-
tion on firm-level costs and earnings, vessel and gear char-
acteristics, and decision-making behavior. 
In the absence of proper information and analyses, 
however, temporary regulations designed to control juvenile 
mortality and economic overfishing could be implemented. 
These temporary regulations would be in place until a new 
comprehensive set of regulations supported by proper analyses 
were developed. Industry has offered several regulations 
which they would support and that would control overfishing. 
Interestingly, NEFMC and NMFS are well aware that 
they have inadequate information. They recently initiated a 
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telephone survey of industry to determine what regulations 
would be supported by industry and to obtain information. The 
survey, however, may be in violation of 0MB standards that 
address the use of surveys by Federal agencies. The survey 
represents a good faith effort to assess what regulations 
might be supported by industry but an inadequate attempt to 
obtain likely responses to regulations. Moreover, the survey 
responses are likely inadequate for determining the regula-
tions supported by industry. 
Previous survey work by DuPaul and Kirkley involving 
personal contact with members of industry indicate that 
industry responses reflect circumstances prevailing at the 
time (Exhibit 2). That is, a one-time survey is an instanta-
neous snapshot. It is precisely this reason why Kirkley and 
DuPaul proposed a 12-month survey of industry in a recent Sea 
Grant research proposal on sea scallops. 
Industry and American society deserve better treat-
ment than they have received from NEFMC and NMFS. A limited 
survey is inadequate. An amendment should not be based on 
superficial analyses. Industry practices must be considered 
in developing an amendment. 
Potential Regulations: A Preliminary Assessment: 
Several different regulations or combinations of reg-
ulations are being considered by NEFMC. They all involve 
direct controls on effort and fishing mortality. They do not 
attempt to directly control mortality on small scallops. 
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EXHIBIT II 
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The goal or the sea scallop management program Js to 
maxJmJze the long-term soc1a1 and economlc benerJts rrom har-
vestJng and utlllztng the sea scallop resource. ·the primary 
ob_Jectlve or the sea scallop plan has been to advance the 
age-at-capture; the regulations ror achlevtng the goal and 
ob_Jecttve or the management plan have been a 30 meat per 
pound <MPP> restrtctlon and a m1nlmum shell size or 3.::l 
lnches ror shell stock. 
lhe 30 count and 3.~ inch mtntmtze stze regulations, 
however, have posed several regulatory compliance problems 
and posstble 1neqult1es between vessels which shuck at sea 
and vessels which land scallops whole ln the shell. t'1ore-
over., environmental condltlons, blologtcal ractors., and com-
merclal practices have been shown to result ln conslderable 
cttrrerences tn the relatlonshtps between meat count and shell 
size and between' harvested and landed meat counts. J'h<.cs., 1 t 
ts possible t'or scallops greater than 3.~ inches to yield 
meat counts over 40 MP~ and scallops less than~-~ inches to 
ytela counts less than 30 MPP. Alternatively., the relatlon-
shlp betwee~ meat count and shell size is quite variable. 
Under these conditions., achieving the goal and objective or 
the plan are quite d1rr1cult. Moreover, industry may be 
unt'alrly penalized by the current set or regulations. 
Thererore, there ls a need to consider alternative regula-
tions ~or managing the sea scallop resource. 
A cr1ttca1 requirement or any management: regime ls 
pract1ca11ty and r1exibility. That ts, lt should be easy to 
monitor, easy ror industry to comply with, and easy to 
enrorce. It should be r1ex1bi1e enough to easily be altered 
ln response to changing resource and economic cond1t1ons. 
The current regulations do not adequately sat1sry these 
requirements. 
Industry as a result or their cooperative research 
errort has an opportunity to provide substant1a1 input into 
the design or new regulations. This process w111 not be an 
easy task. rlrst, it ls necessary to become rami1ar wlth the 
various types or regulations. Second, in order to be errec-
tive tn commun1cat:1ng wlth the management starr and council, 
1t ls necessary to understand what is meant by the various 
blologlca1 and economic terms. 
The purpose or this short paper is to -ramilarize indus-
try wlth various rorms or regulations and the blological and 
eocnomic terms. More important., this paper can serve as a 
starting point ror industry to design a management plan and 
set or regulations. In1tia11y, various regulations are sum-
marized in three tables. Industry should examine these reg-
ulations and place a+ or - in the columns which identi~y 
impacts. Ir possible, 1t is desired that relative rankings 
also be assigned (e.g., +++ vs. + indicates that a gtven 
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regulation does more<+++) to prOtWOte stock conservation than 
another regulation <+). A minus indicates that the impact 
will be negative <e.g., a~ might be asstgnea to economic 
impact or annual quota ir costs increase and prorits decrease 
or 1r r1snermen become unemployed as a result or the quota). 
A glossary or management terms and btologlcal and eco-
nomic concepts ts provided subsequently to the tables. 1·he 
derinltlons are not completely accurate since the terms are 
dependent on various conditions. 1-he derinttions are orrered 
only as simple expositions or the concepts. 
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BLOS'SRRY 
Hnnual quot~: Typ1cally an overall yearly restrtctton on 
total industry catch or landings; it may be Implemented on a 
resource or rtshtng area, geograph.tc reg.ton, or _Industry 
basts. 
Catch: 1he quanttty, 1n weight or numbers, actually caught 
by a rtshtng gear. 
Landings: The quantity, in weight or numbers, that is caught 
and retained ror subsequent processing or storage during a 
r.tshing operation. 
Seasonal quota: A restriction on total catch during periods 
or the year; may,. be sem1-annua1, quarterly, monthly, or ror 
some other prescribed time pertods <e.g., monthly catches 
must be less than or equal to 10,000,000 pounds ror the 
industry). 
1rip limit:· H restriction wh.tch limtts the catch ror a trip. 
It is orten implemented as catch per vessel day, per vessel 
week, or per standard trip. 
Vessel allocation: An allocat.ton or catch to a vessel. lt 
does not restrict catch per untt errort. This restriction 
allows a vessel to catch a certain quant.tty or r.tsh ror a 
given pertod or t.tme. 
Meat count: A restriction pn the s.tze or landed meats. lt 
may be implemented as average meats per pound or ma>e1mum 
meats per pound per ind.tvidual scallop meats (e.g., current 
30 MPP vs. a restriction tn whtch no individual scallop may 
yield no more than 40 meats when prorated to a poundage 
basts). 
Shell size: A restricition on the size or the shell or whole 
or 11ve scallops. The shell size must be greater than or 
equal to a predetermined minimum. 
Industry days at sea: R restrict.ton on the total number or 
days a r1eet can t'ish during a prescribed period or time 
te.g., tr all vessels in a rleet currently rish a total or 
10,000 days per year, days at sea may be restricted to no 
more than ~,ooo days at sea per year). 
Length or trip: A restriction on the number of" days at sea a 
vessel may rtsh per trip <e.g., 1~ day trips). 
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Number of" trips: A restriction on the number or r1sh1ng 
trips a vessel.may make during a period or tlme. rt ls usu-
ally implemented in terms or standard or maximum days per 
trlp <e.g., ,1~ ten day trlps per year per vessel>. 
Days at dock: A restriction on the m1n1mum amount or time a 
vessel must remain in dock between tr:tps <e.g., all vessels 
must rema1n at; the dock at least 4 days between trl.ps>. 
Number or crew: H restr:tctton on the number or crew members 
permitted to work on a boat <e.g., only nlne men per boat are 
al lowed>. 
Ring s1ze: A restriction on the s1ze or the r1ngs 1n a 
dredge <e.g., 3.j vs. 3.U inch rings>. 
Dredge sJ.ze: A restriction on the s1ze or a dredge <e.g., a 
a dredge must be_. less than or equal to 1.3 reet wide>. 
Net size: A restriction on the s1ze or the net <e.g., a net 
can be no larger than bU reet>. 
Mesh s1ze: 
<e.g., 'j.O 
·A restriction on the size or the mesh or a net 
vs. 4. u mesh>. 
Taxation on catch or errort: A tax per unit catch or per 
unit or rishtng <e.g., three cents per pound or ~.uu per day 
at sea>. "fax on catch reduces revenues and tax on errort 
increases cost or rishing. 
License lim1ts: A restriction on the total number or 
licenses available ror a rishery. It is equivalent to a 
moratorium in that it prohibits the total number or vessels 
Which may rish a particular rishery. 
Stock certit1cates: A restriction on catch per vessel by 
granting the right to harvest a certain quantity or share or 
the t'ish stock to a limited number of' t'ishing r-1rms. 
tiricates are usually sold pr allocated to vessels. 
f'icates are not generally transrerable. 
Cer-
certi-
lndividual transrerable quotas: Licenses or certir1cates 
that grant the r1ght to rish and catch a speciried amount o~ 
rish. l~ese are typically sold and or purchased by the gov-
ernment. They may also be sold or exchanged between 1"isher-
men. 
Annual declaration: ~n announced intention to participate in 
a particular rishery during a certain period or time. It 
typically requires that vessels intending to f'ish must do so 
ror most or the year. It restricts the number or vessels 
Which may f'ish to those which declared they were going to 
rish a particular species and gear combination. 
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Moratorium on new entry: A prohtb1t1on on the current number 
or vessels. It restricts the rleet to those vessels which 
are currently rtshtng a particular spectes or to a rixed 
number or vessels Which may rtsh. Once the rteet ts or a 
certain size, no other vessels are allowed to rish that 
rtshery. 
Closed seasons: A period or the year in Wtl1ch rishing is 
proh i bl tecJ. 1 t 1s usual 1 y imposed during spawn1 ng. 
Closed area: A restr1ct1on on areas wh1ch may be rished. lt 
prohibits vessels rrom T"ishlng certain areas. It is usually 
1mplemented on nursery or Juvenile areas. 
l"he t'ollow1ng te;ms are deT"lned ln lkeda 7 Leaman, and Low 
<1~1"3> 7 .. A glossary or selected terms dealing with population 
aynamlcs and T"lsherles management-
Discards: The quantity of' ,the catch that 1s not t.1t111zed and 
typically returned to the sea. 
Target species: A species whose capture ls the primary 
obJectlve or rishlng {e.g., sea scallops in the dredge T"lsh-
ery 1s the target species although other species are caught 
c1nd occasionally retained ror sale>) 
lncldental species or by-catch spectes: Species which are 
caught 1ncldentally to a target species <e.g., t'luke and 
monkt'1sh 1n the scallop r1shery>. 
Population: Any selr perpetuating group or organisms. 
Stock: lhat part or the population, wh1ch may 1nclude the 
entire population, that ls under cons1derat1on with respect 
to exp101tation or potential exploitation. lhe stock may be 
rurther dlvlded tnto rtshaole or explottaole stock and 
unrtshable stock. 
nl t ion. 
The term has no precise biological der1-
Biomass: The weight or the whole population or some part or 
the popul at ton. 
Average abundance: The .average number or 'fish surviving a 
given period or time. 
Modal age/size: 1·hat age or size < 1n weight or length> 
occur1ng most rrequently ror a given time and place <e.g., ~~ 
count or 3.::) inch scallops may be most f'requently occuring 
scallops 1n the mtd-aclantic regton). 
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Sire or age structure: The relative or absolute abundances 
or various sizes or ages or rish within a group. 
Age-group <91ass>; 
population. 
All individuals or a given age within a 
Year-class: 
given year. 
1411 individuals which are spawned or t:Jorn in a 
Dominant year class: 
other year classes. 
A year class or greater abundance than 
ffecruitment: lhe process in which f"ish are introduced or 
recruited to populations, stocks, or rishing grounds. It is 
most orten used to rerer to the process when f'ish rirst 
become vulnerable to commercial exploitation. 
Rge/size at rirs~ capture: Jhe size or age at which the 
organism ls r1rst retained by the rishlng gear. 
Age or recruitment into the rishery: 
are rirst recruited to a rishery. 
The age at which rish 
Age or entry: Age at which t'ish may be recruited to popula-
tion or stock but necessarily to the commercial rishery. 
Maximum sustainable yield: 1·ne maximum average yield than 
can be continuously <lnder.tnltely) taken rrom a stock. 
Optimum size/age: The age/?ize at f'irst capture which pro-
duces the conditional maximum sustainable yield or.an alter-
native optimum yield. 
"l::ipawner-recruit relationship: A mathematical expression 
describing the relationship between the number or spawners in 
a given year and the number or f"ish eventually recruited to a 
r.tshery as a result or that spawning activity. 
Natural mortality: Mortality in a population or stock f'rom 
causes other than rishing <e.g., disease, old age, predation, 
starvation, and lethal environmental conditions). 
Fishing mortal.tty: Mortal.tty .tn a population or stock arts-
ing ~rom f'lshlng operations. 
Mortal.tty: The proportion or deaths to the total population 
or f"lsh stock. 
Availability: The t"ractlon or a t'lsh population or stock in 
an area which it may be encountered by ~lsh.tng gear at any 
point in time. 
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Catchab111ty: The rract1on or a r1sh stock Whlch ls caught 
by a der1ned u~1t or r1sn errort. 
Nominal r1sry1ng errort: The r1sh1ng errort <e.g., hours 
towed) as reported by r1sh1ng vessels. 
~tandard1zed r1sh1ng errort: Nominal r1sh1ng err-ort which 
has been ad.Justed or standardized to rer1ect error'C or a 
particular vessel size or gear type. 
Catch per uni"C errort: rhe weight or number or risn whtcn 
are caught by a given un1t or gear divided by e1ther nominal 
or standardized errort. 
Levels or eKploitation: 
UndereKplo1tedf Exploitation or the stock 1s such that the 
yleld 1s less the max1nrum sustalnaole yle1d or some otner 
designated optimum yield. 
ru11y eKplottea: ~xp101tation or the stock is such that 
t:he yield equals maximum sustainaole y.1e1d or some other 
designated optimum y1e1d. 
Overexploited: Exploitation or the stock 1s such that the 
yleld ls below the maximum sustatnaole yield or some other 
aes1gnated optimum due to a rishing morta11ty rater higher 
than ls necessary to obtain maxlmum sustainable y1eld or some 
other opt1mum y1eld. 
uverr1sh1ng: A term Which describes a situation wherein the 
yield rrom a rtshery ts below the level or either maximum or 
some optimum sustainable yield per recruit, directly as a 
result or a rtshlng mortality rate so high that 1t ls not 
possible ror recruits to be as large as possible. 
arowth overrlshtng: A situation wherein the rishtng mortal-
tty rate has increased without a concomitant increase 1n 
yield, so that stock biomass is decreasing. 
Hecruitment overr1sh1ng: k situation wherein the rishlng 
mortality rate ls so high that adult oiomass has been reduced 
to the point where recruitment ls diminished. 
Uepleted stock: 6enera1ly a result or severe recruitment 
overr1sh; the stock ls diminished to the extend that the 
rlshery ror adults has collapsed and there 1s the danger that 
the stock will cease to exists as a r1shable body. 
Yield-per-recruit: 
single recruit. 
rhe expected yield in weight r'rom a 
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Sustainable y1e1d: lhat quantity, by weight, which a rishery 
will yield 1nc:i~r1nite1y, under some spec1r1ect exploitat1on 
pattern. 
Maximum sustainable yield per recruit: The maximum yield, 1n 
weight, that can be obtained per rish recruited to a stock. 
Optimum sustainable y1e1d: lhe maximum sustainable yield 
which has been alter, either plus or minus some quan1ty, to 
rerlect consideration other than biological ones, such as 
sociological or economic considerations. 
Maximum net economic yield: lhe sustainable yteld that max-
tmizes the net economic value or the rtshery; tne value may 
be measured by industry prortts or total net soc.ta! bener.tts. 
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The regulations under consideration include the following: 
(1) 9 man crew limit, (2) 6 day layover or 1 day at the dock 
for every 1-2 days at sea, (3) landing or trip limits, (4) 30 
foot dredge limit, and (5) moratorium on entry. Trip limits 
are tied to a variable annual quota which is dependent on 
size of scallops being landed. In addition. the proposed 
regulations identify full vs. part-time scallopers. 
It is well beyond the scope and resources of the Vir-
ginia Institute of Marine Science to prepare a comprehensive 
analysis of the proposed regulations. Thus, only a prelimi-
nary assessment is provided. 
The source of the 9 man crew limit is uncertain. How-
ever, Kirkley and DuPaul submitted to NEFMC in 1988 an analy-
sis of capital-labor substitution possibilities for sea scal-
lop dredge vessels. The analysis demonstrated that 5-50 GRT 
vessels could not substitute crew for days at sea. Substitu-
tion possibilities were possible, however, for 51-150 and 
151+ GRT vessels. The analysis indicated that a 9 man crew 
limit would be effective for 51-150 GRT vessels and a 10 man 
crew limit would be effective for 151+ GRT vessels. The lim-
its, however, were only applicable to a particular number of 
days at sea and MSY level of catch. Different restrictions 
on crew size would be necessary for other combinations of 
days at sea and catch. 
Alternatively, the 9 man limit may be a result of the 
Internal Revenue Service ruling in which 10 or more crew may 
require the vessel owner to pay social security tax and 
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initiate Federal tax withholding. Interestingly, NEFMC and 
NMFS do not have adequate data on crew size per vessel. They 
use number of berths which is reported when the vessel is 
documented. NEFMC argues that this is an upper limit. Per-
sonal observation, however, has found that this does not rep-
resent an upper limit; hot-bunking or sharing a bunk is a 
common practice when the resource warrants a large crew. 
Restricting crew size should restrict shucking small 
scallops. Unpublished data for 1988-1989 and a limited num-
ber of vessels suggest that 2.1-5.6 pounds of meats, on aver-
age, may be shucked per man per hour over a 24 hour period 
and several trips. The average is calculated by dividing 
landings per trip by number of fishermen, less captain, times 
the number of days fishing times 24 hours per day. Actual 
shucking capability per man is higher; it may be as high as 
20-30 pounds per hour. Assuming a 9 man crew in which the 
captain does not shuck and 7-17 days at sea, the potential 
effectiveness of the nine man limit may be examined. 
At 7 days, the nine man limit allows 2,822-7526 
pounds of meats to be produced (2.1 vs. 5.6 pounds per man 
per hour) (Table 7). Relative to the proposed 8,000 pound 
trip limit, the 9 man crew limit restricts catch. For longer 
trips, the 9 man limit is not as effective at limiting catch 
as the 8,000 pound trip limit. Alternatively, consider ves-
sels with average trips of 12 days at sea. The 9 man limit 
restricts their trip catch to 12,902 pounds. In this case, 
170 vessels could harvest the MSY level of all of Georges 
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Table 7. Potential trip catch per vessel for 9 man limit 
Days at sea 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
Landed pounds of meats given shucking 
capabilities of 2.1 and 5.6 lbs/man/hour 
2.1 lbs/man/hour 5.6 lbs/man/hour 
-----Pounds per trip per vessel-----
2,822 7,526 
3,226 8,602 
3,629 9,677 
4,032 10,752 
4,435 11,827 
4,838 12,902 
5,242 13,978 
5,645 15,053 
6,048 16,128 
6,451 17,203 
6,854 18,278 
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Bank and the mid~Atlantic region. The actual effectiveness 
of the 9 man limit, however, will vary with scallop density 
and size of scallops available. NEFMC does not appear to 
have sufficient information to analyze the effectiveness of 
the 9 man limit. 
Consider the 8,000 pound trip limit. In the absence 
of effort or fleet size restrictions, the trip limit would 
not prevent excessive harvesting of the stock. In addition, 
there is no valid basis to impose a uniform restriction of 
8,000 pounds per trip for all vessels in the fleet. It would 
be inequitable and independent of known commercial differ-
ences. 
Layover day restrictions pose considerable problems. 
More important, however, is that it is uncertain exactly what 
is being accomplished. It is presumed that layover days 
reduces effort to a level consonant with MSY or another opti-
mum yield (OY). The purpose of layover days appears to be to 
control the number of trips per year, and thereby, indirectly 
reduce effort to a level required to harvest OY. 
It has been shown, however, that many different lev-
els of effort can achieve MSY or a stated OY. McGaw (1980) 
demonstrated that the MSY for Georges Bank sea scallops could 
be harvested with any number of boat-days between 11.8 and 
77.7 thousand. A layover day restriction of 1 for 2 or 1 for 
1 would allow approximately 183-243 days at sea per vessel 
per year. A full time fleet of 125-200 vessels would allow 
22.9-48.6 thousand boat days per year. 
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Even at the lower limit of 22,900 days per year, har-
vesting in excess of MSY and other OY's identified by the Ad-
Hoc Working Group {May 24 1990) is possible. The Ad-Hoc 
Working group suggests a deterministic MSY of 24.87 million 
pounds for the USA resource. Unpublished data available for 
a limited number of mid-Atlantic vessels in 1988 indicate 
landings as high as 1090 pounds per day with an average of 
approximately 960 pounds per day of fishing. At 22,900 days, 
the potential catch is 21.98-24.96 million pounds. 
Unfortunately, the analyses of the Ad-Hoc Working 
Group is statistically incorrect. It is incorrect because 
they estimated catch as a function of effort standardized by 
catch per unit effort. Any estimation of a function that 
specifies a dependent variable as a function of a dependent 
variable (e.g.,, C = f(C)) introduces serious bias unless 
instrumental variables are used. 
The Ad-Hoc Working Group, however, defines overfish-
ing in terms of recruitment rather than MSY. This may be 
correct for the sea scallop fishery, but the supporting ana-
lyses is still subject to considerable error. The analyses 
fail to recognize the multiple-spawning nature of mid-
Atlantic sea scallops and suffer from inadequate statistical 
analysis. The results appear to provide information on maxi-
mum median recruitment rather than maximum average recruit-
ment. 
Dredge size limits, also proposed by industry and 
NEFMC, will not effectively reduce landings. Moreover~ they 
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may reduce the efficiency of vessels capable of dragging 
larger dredges. At present, there is only one known vessel 
pulling 17 foot dredges. Interestingly, most of the mid-
Atlantic vessels tow 15 foot dredges. The imposition of a 30 
foot dredge limit (two fifteen foot dredges) would not effec-
tively limit the capability to fish relative to their current 
capability. 
A moratorium on entry offers limited potential for 
controlling recruitment overfishing. At best, it provides a 
starting point for developing more comprehensive regulations. 
Unfortunately, supporting analyses by NEFMC do not provide an 
adequate assessment of a biological or economic optimum fleet 
size. 
A moratorium restricts new entrants but does not 
reduce the current fleet size. The number of vessels har-
vesting scallops is already sufficiently large enough to 
harvest well in excess of any OY. More vessels are entering 
and more part-time vessels are increasing their effort on sea 
scallops. It is imperative that a moratorium be associated 
with other restrictions (e.g., trip and effort restrictions). 
Singularly, no one proposed regulation would be 
effective. Moreover, as a package, the proposed regulations 
offer only limited potential for achieving the stated objec-
tives of the FMP. The proposed regulations are inequitable 
and in need of substantial modification in order to address 
the inequities. Analyses in support of the proposed regula-
tions are extremely limited. For these reasons, the proposed 
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regulations should be viewed, at best, as only temporary mea-
sures until a comprehensive and adequate set of regulations 
can be determined. As temporary measures, they must be modi-
fied to reflect differences in vessel performance associated 
with vessel size and fishing practices. 
A limited assessment: 75-90 foot vessels 
As a set of temporary regulations, there remain many 
problems with the proposed regulations. They are blatantly 
biased in favor of small to medium size vessels that take 
trips of 13 days or less. The uniform trip limit of 8000 
pounds is inadequate to support the larger vessels and is 
inequitable. There is no valid basis to support a trip limit 
of 8000 pounds or any single limit for all vessels. NEFMC 
and NMFS do not currently have sufficient data to adequately 
assess the biological and economic impacts of the proposed 
regulations. Even as temporary measures, there must be modi-
fications reflecting differences in fleet operations and 
resource patterns. It is irresponsible to ignore these dif-
ferences. 
In order to provide a limited assessment of the 
impacts and to illustrate the need for information and ana-
lyses, a restricted analysis of vessels 75-90' (126 gross 
mean tonnage) was performed. First, a catch-effort model was 
estimated. Trip and annual vessel landings given combina-
tions of trip length and layover days were estimated. These 
landings were compared to landings from 6000 and 8000 pound 
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trip limits. 
The catch-effort model was estimated using trip level 
days for four vessels in 1988. A transcendental model was 
estimated: 
ln CATCH= 1.63 ln DAYS - .0355 DAYS+ 2.60 ln CREW 
(3.73) (2.12) (4.71) 
- .16 CREW+ .59 ln STOCK 
(2.55) (4.07) 
N = 36 and R2 = .91. 
where ln = natural logarithm, CATCH= catch per trip, DAYS = 
days-at-sea, CREW= number of crew, and STOCK is a measure of 
stock size for scallops larger than or equal to 70 mm 
(recruits). Stock size is measured in terms of baskets per 
hour using information obtained from VIMS on-going survey of 
industry. 
Trip catch is estimated using crew sizes of 8-12 men, 
8-18 days at sea, and three stock levels (low, average, and 
high) (Table 8). Estimates in table 8 indicate how crew size 
limitations for different trip lengths and stock sizes affect 
vessel landings. Unfortunately, NMFS and NEFMC do not have 
sufficient information to determine the number of vessels 
currently employing 9 or more crew members. It also is 
anticipated that recent IRS rules will result in 9 man crews. 
The potential effects of 1-2 layover days per day at 
sea with crew size limits are similarly estimated (Tables 
9-10). As expected, the 1:1 layover more severely restricts 
annual landings than a 1:2 layover. The effects, however, 
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Table 8. Estimates of trip landings per vessel for 75-90' 
vessels given 8-18 days at sea, selected stock sizes, and 
8-12 crew members per vessel. 
Days Number of crew per trip 
at sea 
per 
trip 8 9 10 11 12 
-------------------catch per trip--------------------
Low stock conditions 
8 2811 3263 3669 4018 4307 
9 3288 3817 4291 4700 5038 
10 3769 4376 4919 5388 5775 
11 4249 4934 5547 6075 6512 
12 4727 5488 6170 6758 7244 
13 5199 6036 6786 7432 7967 
14 5663 6575 7392 8096 8678 
15 6117 7102 7984 8745 9374 
16 6559 7616 8562 9377 10052 
17 6999 8115 9122 9991 10710 
18 7405 8597 9665 10586 11347 
Average stock conditions 
8 3757 4362 4903 5371 5757 
9 4395 5103 5736 6283 6735 
10 5037 5849 6575 7202 7719 
11 5680 6595 7414 8120 8704 
12 6319 7336 8248 9033 9683 
13 6950 8069 9071 9935 10649 
14 7570 8789 9880 10821 11600 
15 8176 9493 10672 11689 12529 
16 8768 10180 11444 12534 13436 
17 9342 10847 12194 13355 14316 
18 9898 11492 12919 14150 15167 
High stock conditions 
8 5145 5974 6716 7356 7885 
9 6019 6988 7856 8604 9223 
10 6899 8010 9005 9863 10572 
11 7779 9032 10154 11121 11921 
12 8654 10047 11295 12371 13261 
13 9517 11050 12423 13606 14585 
14 10367 12036 13531 14820 15886 
15 11198 13001 14616 16008 17159 
16 12008 13941 15673 17166 18401 
17 12794 14855 16700 18290 19606 
18 13555 15738 17693 19379 20772 
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Table 9. Estimated annual catch per 75-90' vessel with 
crew and 1:1 layover day restrictions 
Days Number Number of crew per trip 
at sea of trips 
per per year 
trip 8 9 10 11 12 
--------------annual catch per vessel----------------
Low stock conditions 
8 22.3 64084 74405 83647 91614 98203 
9 20.3 66742 77491 87116 95414 102280 
10 18.3 68966 80073 90018 98593 105680 
11 16.6 70541 81902 92074 100850 108100 
12 15.2 71853 83425 93787 102720 110110 
13 14.0 72787 84509 95006 104060 111540 
14 13.0 73618 85474 96091 105240 112810 
15 12.2 74626 86644 97406 106680 114360 
16 11.4 74776 86819 97603 106900 114590 
17 10.7 74781 86826 97610 106910 114600 
18 10.1 74788 86832 97618 106920 114610 
Average stock conditions 
8 22.3 85660 99456 111810 122460 131270 
9 20.3 89213 103580 116450 127540 136710 
10 18.3 92186 107030 120330 131790 141270 
11 16.6 94291 109480 123070 134800 144490 
12 15.2 96045 111510 125360 137310 147180 
13 14.0 97293 112960 126990 139090 149090 
14 13.0 98404 114250 128440 140680 150800 
15 12.2 99751 115820 130200 142600 152860 
16 11.4 99952 116050 130460 142890 153170 
17 10.7 99960 116060 130470 142900 153180 
18 10.1 99968 116070 130480 142910 153190 
High stock conditions 
8 22.3 117310 136210 153130 167710 179770 
9 20.3 122180 141860 159480 174670 187230 
10 18.3 126250 146580 164790 180490 193470 
11 16.6 129130 149930 168550 184610 197880 
12 15.2 131530 152720 171690 188040 201560 
13 14.0 133240 154700 173920 190490 204180 
14 13.0 134770 156470 175910 192660 206520 
15 12.2 136610 158610 178310 195300 209340 
16 11.4 136890 158930 178670 195690 209770 
17 10.7 136900 158940 178690 195710 209780 
18 10.1 136910 158960 178700 195720 209800 
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Table 10. Estimated annual catch per 75-90' vessels with 
crew and 1:2 layover day restrictions 
Days 
at sea 
per 
trip 
Number 
of trips 
per year 
8 
Number of crew per trip 
9 10 11 12 
--------------annual catch per vessel----------------
Low 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
stock conditions 
30.4 85445 
27.0 88770 
24.3 91577 
22.1 93913 
20.3 95961 
18.7 97222 
17.4 98535 
16.2 99093 
15.2 99702 
14.3 99942 
13.5 99963 
99207 
103070 
106330 
109040 
111420 
112880 
114400 
115050 
115760 
116040 
116060 
Average 
8 
stock conditions 
30.4 114210 132610 
27.0 118660 137770 
24.3 122410 142120 
22.1 125530 145750 
20.3 128270 148930 
18.7 129960 150890 
17.4 131710 152920 
16.2 132460 153790 
15.2 133270 154730 
14.3 133590 155110 
13.5 133620 155140 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
High 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
stock conditions 
30.4 156420 
27.0 162500 
24.3 167640 
22.1 171920 
20.3 175670 
18.7 177980 
17.4 180380 
16.2 181400 
15.2 182520 
14.3 182960 
13.5 183000 
181610 
188680 
194640 
199610 
203960 
206640 
209430 
210620 
211910 
212420 
212470 
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111530 
115870 
119530 
122580 
125250 
126900 
128610 
129340 
130140 
130450 
130480 
149080 
154880 
159780 
163850 
167430 
169630 
171920 
172890 
173950 
174370 
174410 
204170 
212110 
218820 
224400 
229290 
232310 
235440 
236780 
238230 
238810 
238860 
122150 
126910 
130920 
134260 
137190 
138990 
140860 
141660 
142530 
142880 
142910 
163280 
169630 
175000 
179460 
183370 
185780 
188290 
189360 
190520 
190980 
191020 
223610 
232320 
239660 
245770 
251130 
254440 
257870 
259330 
260920 
261550 
261610 
130940 
136030 
140330 
143910 
147050 
148980 
150990 
151850 
152780 
153150 
153190 
175020 
181830 
187580 
192370 
196560 
199140 
201830 
202980 
204220 
204720 
204760 
239700 
249020 
256900 
263450 
269190 
272730 
276410 
277980 
276690 
280360 
280420 
',' 
vary depending on crew size, days-at-sea per trip, and stock 
conditions. These results suggests a need for considerably 
more detailed analyses than available from NEFMC. 
The potential effects of trip limits may be similarly 
evaluated. The potential effects of trips limits on annual 
vessel landings with layover days and crew size restrictions 
are presented in tables 11-14. When the effects are compared 
to tables 9 and 10, it becomes apparent that trip limits are 
more restrictive on vessels have more days at sea per trip. 
In the case of a 9 man limit with a 1:1 layover and a 
trip limit of 6000 pounds and average stock conditions, ves-
sels taking 8-11 day trips are not affected by the 6000 pound 
limit. This is similarly true for the 1:2 limit. For trips 
subject to the 8000 pound limit and other restrictions, ves-
sels taking trips of 13 days or less are not affected by the 
8000 pound limit. This presents a serious inequity in that 
vessels that take long trips are constrained whereas vessels 
taking shorter trips are not constrained by the trip limits. 
Also important, however, is that the trip limits of 
8000 pounds or less are inadequate for the larger vessels. 
The larger vessels ( typically larger than 140 or 150 gross 
registered tons-GRT) need approximately $600,000 per year of 
gross stock to break even (personal communication with 
selected New Jersey scallop vessel owners). These larger 
vessels typically take 12-14 day trips for 15-18 trips per 
year. Assuming an ex-vessel price of $3.50-$4.00 per pound 
and an 8000 pound limit, these larger vessels would receive 
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Table 11. Estimated annual catch per 75-90' vessel with 
crew, 1:1 layover day, and 6000 pound restrictions 
Days Number Number of crew per trip 
at sea of trips 
per per year 
trip 8 9 10 11 12 
--------------annual catch per vessel----------------
Low stock conditions 
8 22.3 64084 74405 83647 91614 98203 
9 20.3 66742 77491 87116 95414 102280 
10 18.3 68966 80073 90018 98593 105680 
11 16.6 70541 81902 92074 99600 99600 
12 15.2 71853 83425 91200 91200 91200 
13 14.0 72787 84000 84000 84000 84000 
14 13.0 73618 78000 78000 78000 78000 
15 12.2 73200 73200 73200 73200 73200 
16 11.4 68400 68400 68400 68400 68400 
17 10.7 64200 64200 64200 64200 64200 
18 10.1 60600 60600 60600 60600 60600 
Average stock conditions 
8 22.3 85660 99456 111810 122460 131270 
9 20.3 89213 103580 116450 121800 121800 
10 18.3 92186 107030 109800 109800 109800 
11 16.6 94291 99600 99600 99600 99600 
12 15.2 91200 91200 91200 91200 91200 
13 14.0 84000 84000 84000 84000 84000 
14 13.0 78000 78000 78000 78000 78000 
15 12.2 73200 73200 73200 73200 73200 
16 11.4 68400 68400 68400 68400 68400 
17 10.7 64200 64200 64200 64200 64200 
18 10.1 60600 60600 60600 60600 60600 
High stock conditions 
8 22.3 117310 136210 136800 136800 136800 
9 20.3 121800 121800 121800 121800 121800 
10 18.3 109800 109800 109800 109800 109800 
11 16.6 99600 99600 99600 99600 99600 
12 15.2 91200 91200 91200 91200 91200 
13 14.0 84000 84000 84000 84000 84000 
14 13.0 78000 78000 78000 78000 78000 
15 12.2 73200 73200 73200 73200 73200 
16 11.4 68400 68400 68400 68400 68400 
17 10.7 64200 64200 64200 64200 64200 
18 10.1 60600 60600 60600 60600 60600 
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Table 12. Estimated annual catch per 75-90' vessels with 
crew, 1:2 layover day, and 6000 pound restrictions 
Days Number Number of crew per trip 
at sea of trips 
per per year 
trip 8 9 10 11 12 
--------------annual catch per vessel----------------
Low stock conditions 
8 30.4 85445 99207 111530 122150 130940 
9 27.0 88770 103070 115870 126910 136030 
10 24.3 91577 106330 119530 130920 140330 
11 22.1 93913 109040 122580 132600 132600 
12 20.3 95961 111420 121800 121800 121800 
13 18.7 97222 112200 112200 112200 112200 
14 17.4 98535 104400 104400 104400 104400 
15 16.2 97200 97200 97200 97200 97200 
16 15.2 91200 91200 91200 91200 91200 
17 14.3 85800 85800 85800 85800 85800 
18 13.5 81000 81000 81000 81000 81000 
Average stock conditions 
8 30.4 114210 132610 149080 163280 175020 
9 27.0 118660 137770 154880 162000 162000 
10 24.3 122410 142120 145800 145800 145800 
11 22.1 125530 132600 132600 132600 132600 
12 20.3 121800 121800 121800 121800 121800 
13 18.7 112200 112200 112200 112200 112200 
14 17.4 104400 104400 104400 104400 104400 
15 16.2 97200 97200 97200 97200 97200 
16 15.2 91200 91200 91200 91200 91200 
17 14.3 85800 85800 85800 85800 85800 
18 13.5 81000 81000 81000 81000 81000 
High stock conditions 
8 30.4 156420 181610 182400 182400 182400 
9 27.0 162000 162000 162000 162000 162000 
10 24.3 145800 145800 145800 145800 145800 
11 22.1 132600 132600 132600 132600 132600 
12 20.3 121800 121800 121800 121800 121800 
13 18.7 112200 112200 112200 112200 112200 
14 17.4 104400 104400 104400 104400 104400 
15 16.2 97200 97200 97200 97200 97200 
16 15.2 91200 91200 91200 91200 91200 
17 14.3 85800 85800 85800 85800 85800 
18 13.5 81000 81000 81000 81000 81000 
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Table 13. Estimated annual catch per 75-90' vessel with 
crew, 1:1 layover day, and 8000 pound restrictions 
Days Number Number of crew per trip 
at sea of trips 
per per year 
trip 8 9 10 11 12 
--------------annual catch per vessel----------------
Low stock conditions 
8 22.3 64084 74405 83647 91614 98203 
9 20.3 66742 77491 87116 95414 102280 
10 18.3 68966 80073 90018 98593 105680 
11 16.6 70541 81902 92074 100850 108100 
12 15.2 71853 83425 93787 102720 110110 
13 14.0 72787 84509 95006 104060 111540 
14 13.0 73618 85474 96091 104000 104000 
15 12.2 74626 86644 97406 97600 97600 
16 11.4 74776 86819 91200 91200 91200 
17 10.7 74781 85600 85600 85600 85600 
18 10.1 74788 80800 80800 80800 80800 
Average stock conditions 
8 22.3 85660 99456 111810 122460 131270 
9 20.3 89213 103580 116450 127540 136710 
10 18.3 92186 107030 120330 131790 141270 
11 16.6 94291 109480 123070 134800 144490 
12 15.2 96045 111510 121600 121600 121600 
13 14.0 97293 112000 112000 112000 112000 
14 13.0 98404 104000 104000 104000 104000 
15 12.2 97600 97600 97600 97600 97600 
16 11.4 91200 91200 91200 91200 91200 
17 10.7 85600 85600 85600 85600 85600 
18 10.1 80800 80800 80800 80800 80800 
High stock conditions 
8 22.3 117310 136210 153130 167710 179770 
9 20.3 122180 141860 159480 162400 162400 
10 18.3 126250 146400 146400 146400 146400 
11 16.6 129130 132800 132800 132800 132800 
12 15.2 121600 121600 121600 121600 121600 
13 14.0 112000 112000 112000 112000 112000 
14 13.0 104000 104000 104000 104000 104000 
15 12.2 97600 97600 97600 97600 97600 
16 11.4 91200 91200 91200 91200 91200 
17 10.7 85600 85600 85600 85600 85600 
18 10.1 80800 80800 80800 80800 80800 
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Table 14. Estimated annual catch per 75-90' vessels with 
crew, 1:2 layover day, and 8000 pound restrictions 
Days 
at sea 
per 
trip 
Number 
of trips 
per year 
8 
Number of crew per trip 
9 10 11 12 
--------------annual catch per vessel----------------
Low 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
stock conditions 
30.4 85445 
27.0 88770 
24.3 91577 
22.1 93913 
20.3 95961 
18.7 97222 
17.4 98535 
16.2 99093 
15.2 99702 
14.3 99942 
13.5 99963 
99207 
103070 
106330 
109040 
111420 
112880 
114400 
115050 
115760 
114400 
108000 
Average 
8 
stock conditions 
30.4 114210 132610 
27.0 118660 137770 
24.3 122410 142120 
22.1 125530 145750 
20.3 128270 148930 
18.7 129960 149600 
17.4 131710 139200 
16.2 129600 129600 
15.2 121600 121600 
14.3 114400 114400 
13.5 108000 108000 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
High 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
stock conditions 
30.4 156420 
27.0 162500 
24.3 167640 
22.1 171920 
20.3 162400 
18.7 149600 
17.4 139200 
16.2 129600 
15.2 121600 
14.3 114400 
13.5 108000 
181610 
188680 
194400 
176800 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
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111530 
115870 
119530 
122580 
125250 
126900 
128610 
129340 
121600 
114400 
108000 
149080 
154880 
159780 
163850 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
204170 
212110 
194400 
176800 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
122150 
126910 
130920 
134260 
137190 
138990 
139200 
129600 
121600 
114400 
108000 
163280 
169630 
175000 
176800 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
223610 
216000 
194400 
176800 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
130940 
136030 
140330 
143910 
147050 
148980 
139200 
129600 
121600 
114400 
108000 
175020 
181830 
187580 
176800 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
239700 
216000 
194400 
176800 
162400 
149600 
139200 
129600 
121600 
114400 
108000 
$420.000-$576,000 per year. Thus, their operations would be 
in jeopardy. If trip limits are to be implemented, they must 
reflect differences associated with vessel size, fishing 
operations, and financial needs. 
Interestingly, it is the mid-Atlantic vessels that 
typically take the longer trips. The New England vessels 
have historically taken shorter trips (9-12 days) except when 
they switch to the mid-Atlantic resource area. The proposed 
trip limits, thus, tend to favor the New England fleet and 
impose considerable inequities on the mid-Atlantic fleet. 
The exact extent of the inequities, however, needs to be 
evaluated. It is clear, though, that the trip limits favor 
vessels having a shorter steam time to the fishing grounds or 
fleets that are closer to the fishing grounds. 
There are also several attendant problems associated 
with the proposed comprehensive set of regulations. There is 
the problem of defining layover days for broken or split 
trips and fractions of days. Layover days may create safety 
problems (i.e., vessels fishing in unsafe weather conditions 
or neglecting boat repairs). The layover days offer no 
allowance for repair days longer than required layover times. 
Uniform trip limits are inequitable and ignore differences in 
vessel performance associated with size and port of business. 
Even the moratorium in conjunction with the regula-
tions imposes considerable problems. The moratorium in con-
junction with the other regulations appears to be directed at 
allowing an annual harvest of 26.2 million pounds with 
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19,900,000 pounds available for the full-time dredge fleet. 
There are several different levels of fleet size required to 
harvest the optimum yield of 19.9 million pounds; the number 
of vessels depends upon stock size and economic capacity and 
which other limits are imposed (Table 15). 
Even with a moratorium of 150 vessels and the 6000 
pound, 1:2 layover day, and 9 man crew limits, harvesting in 
excess of the 19,900,000 target optimum yield is possible 
Table 16). Overfishing is possible for the 1:1 layover limit 
for a fleet size of 200 vessels (Table 17). The same number 
of vessels (150 and 200) with the respective layover and 
other limits imposed allow for possible overfishing with the 
8000 pound trip limits (Tables 18-19). 
In essence, total landings are the same for vessels 
with or without the 6000 or 8000 pound limit if they take 
trips of 8-10 days. In comparison, the likelihood of har-
vesting in excess of 19.9 million pounds is diminished for 
vessels taking longer trips and subject to the trip limits. 
Thus, trip limits would likely alter vessel strategies such 
that they would take shorter trips and more trips during a 
year in order to harvest as much as possible given the trip 
limits. Whether or not this would be economically rational 
cannot be substantiated without considerably more analysis. 
Preliminary data on 75-90 foot vessels, however, 
indicate that the average cost per trip is $25,000-$30,000; 
with the 1:2 layover, 9 man crew, and 8000 pound limit, the 
largest gross stock occurs for 13 day trips and 19 trips per 
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Table 15. Number of vessels required to harvest OY of 
19,900,000 pounds given different stock conditions, 
9 man crew, and 1:1 and 1:2 layover day restrictions 
Days at 
sea 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Number of vessels for 1:1 and 1:2 layover days 
and low, average, and high stock conditions 
1:1 layover 1:2 layover 
Low Mean High Low Mean High 
267 200 146 201 150 110 
251 192 140 193 144 105 
249 185 136 187 140 102 
243 182 133 183 137 100 
239 178 130 179 134 98 
235 176 129 176 132 96 
233 174 127 173 130 95 
230 172 125 173 129 94 
229 171 125 172 129 94 
229 171 125 171 128 94 
229 171 125 171 128 94 
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Table 16. Estimated fleet landings with 9 man crew, 1:2 
layover, and 6000 pound trip limit relative to 
19,900,000 pound allocation 
Days Number of vessels 
at sea 
per trip 
100 125 150 175 200 225 250 
--------------millions of pounds---------------
8 13.3 16.6 19.9 23.2 26.5 29.8 33.2 
9 13.8 17.2 20.7 24.1 27.6 31.0 34.4 
10 14.2 17.8 21.3 24.9 28.4 32.0 35.5 
11 13.3 16.6 19.9 23.2 26.5 29.8 33.2 
12 12.2 15.2 18.3 21.3 24.4 27.4 30.5 
13 11.2 14.0 16.8 19.6 22.4 25.2 28.1 
14 10.4 13.1 15.7 18.3 20.9 23.5 26.1 
15 9.7 12.2 14.6 17.0 19.4 21.9 24.3 
16 9.1 11.4 13.7 16.0 18.2 20.5 22.8 
17 8.6 10.7 12.9 15.0 17.2 19.5 21.5 
18 8.1 10.1 12.2 14.2 16.2 18.2 20.5 
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Table 17. Estimated fleet landings with 9 man crew, 1:1 
layover, and 6000 pound trip limit relative to 
19,900,000 pound allocation 
Days 
at sea 
per trip 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Number of vessels 
100 125 150 175 200 225 250 
--------------millions of pounds---------------
10.0 
10.4 
10.7 
10.0 
9.1 
8.4 
7.8 
12.4 14.9 17.4 19.9 22.4 
12.9 15.5 18.1 20.7 23.3 
13.4 16.1 18.7 21.4 24.1 
12.5 14.9 17.4 19.9 22.4 
11.4 13.7 16.0 18.2 20.5 
10.5 12.6 14.7 16.8 18.9 
9.8 11. 7 13.7 15.6 17.6 
ZERO TO LOW LIKELIHOOD OF HARVEST 
EXCEEDING 19,900,000 POUNDS 
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24.9 
25.9 
26.8 
24.9 
22.8 
21.0 
19.5 
Table 18. Estimated fleet landings with 9 man crew, 1:2 
layover, and 8000 pound trip limit relative to 
19,900,000 pound allocation 
Days 
at sea 
per trip 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Number of vessels 
100 125 150 175 200 225 250 
--------------millions of pounds---------------
13.3 16.6 19.9 23.2 26.5 29.8 33.2 
13.8 17.2 20.7 24.1 27.6 31.0 34.4 
14.2 17.8 21. 3 24.9 28.4 32.0 35.5 
14.6 18.2 21.9 25.5 29.2 32.8 36.4 
14.9 18.6 22.3 26.1 29.8 33.5 37.2 
15.1 18.9 22.6 26.4 30.3 34.0 37.7 
13.9 17.4 20.9 24.4 27.8 31.3 34.8 
HARVESTING IN EXCESS OF 19,900,000 IS 
POSSIBLE IN THESE RANGES 
10.8 13.5 16.2 18.9 21.6 24.3 27.0 
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Table 19. Estimated fleet landings with 9 man crew, 1:1 
layover, and 8000 pound trip limit relative to 
19,900,000 pound allocation 
Days Number of vessels 
at sea 
per trip 
100 125 150 175 200 225 250 
--------------millions of pounds---------------
8 10.0 12.4 14.9 17.4 19.9 22.4 24.9 
9 10.4 12.9 15.5 18.1 20.7 23.3 25.9 
10 10.7 13.4 16.1 18.7 21.4 24.1 26.8 
11 10.9 13.7 16.4 19.2 21.9 24.6 27.4 
12 11.2 13.9 16.7 19.5 22.3 25.1 27.9 
:p 11.3 14.1 16.9 19.8 22.6 25.4 28.2 
14 10.4 13.0 15.6 18.2 20.8 23.4 26.0 
15 9.8 12.2 14.6 17.1 19.5 22.0 24.4 
16 9.1 11.4 13.7 16.0 18.2 20.5 22.8 
17 8.6 10.7 12.8 15.0 17.1 19.3 21.4 
18 8.1 10.1 12.1 14.1 16.2 18.2 20.2 
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year. If ex-vessel price is $3.50 per pound and trip cost is 
$27,500, ex-vessel revenues less costs, prior to crew share, 
leaves $1,100 per year. Alternatively, placing an annual 
vessel payment of $42,000 ($3,500 per month) into a 5% inter-
est savings account yields $2,100 interest per year. 
The preceding limited analyses, however, must be kept 
in perspective. The analyses pertained only to 75-90 foot 
vessels. The fleet is comprised of many smaller and larger 
vessels; different conclusions would pertain to these ves-
sels. Analyses of New England vs. mid-Atlantic vessels would 
also yield different conclusions. Therefore, it is impera-
tive that any temporary or permanent regulations be based on 
sound micro analyses. NMFS and NEFMC do not have sufficient 
information and they have not indicated a willingness to 
obtain the information necessary for formulation a viable and 
rational set of fishery regulations. 
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